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mmm 

mwo%m mmmmmm 

C»*^i] *¥:frfttci/y K (R) fc^U-> (G) <Dij?-74 ji* 

(b) ^*5i*^ajc^#2©^fc^e>iifiJtati**9 

fe«fctJfB.fi#S:3frjfflbTRfe«fct5Bm^S:*ASR/BWra«l?i^®i:, 

#ft*>®v*8^iBiit*:#ifflu mmmiSLmm<Dmmnt^mm^c k erica 

n g & miE-t & m 1 amm/m^wm^®. t , 
t&^m 4 /i ^ - > ic jr -r s h« © # wsi tc en l , mg? -r & w ik © * £ ssis 

-3^T. RM^fcliWCJ: U &fc, J&ffiGffiratJl#Slc<J: U #«> £ 
tlfeG^&^jE-rSf|2(Z)ffi|^/^iEMS#mil 

Cfff*^2] t?rffiG»iig«ta#®icfev%T, mmm?&mmi$mum2 
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2>mm.<D&mmizmv. 6ii#cb, c r^mmmmm<D^m^c t>. c 
$:#^i:i--g>i»*« 1 izmm&mmffimmm,, 

H»#3g7] ffffB^2©ffira/^lEMS^#, iSfBm4r?#->tcM^ 
§a#©#®^{c55L, filifCb, C r #ftrfB^M3ittf>&Mf&#C b, C 

r izmL^tufeLx. mmRm^*#&&£.''£&izmiZGm^zfejE-tz>z. t 
zftmtrzm&miizmim&wMffimmMo 

m^ms] mmm 1 (Dmm/mjEmm^m^ mmmi^*-yizm? 

mmmmiz^x^sbf^miEmmmt.^mm^c b, cr^m^^x. rnmBm^- 
^z&frz££&izffimGm^z&j£?zz\£zw&£^zm&m8izmm<Dm 

Y=0.299XR(x' ,y' )+0.587XG(x' ,y* )+0.114XB(x' ,y' ) 
C b =-0.169XR(x' ,y* )-0.331XG(x' ,y* )+0.5XB(x' ,y' ) 
C r =0.5XR(x' ,y' )-0.419XG(x' ,y* )-0.081 XB(x' ,y' ) 
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YG = YXG(x,y)/G(x' ,y* ) 

g' = YG-0.344XC b-0.714XC r 

b = YG+1.772XC b 

Y&tmm&mm<Dwmm* r(*' ,/), G(x\ y '), b(x* .y* manes 

«lHf3S©R, G, Bi#, G(x t y)t±Sl^4f->JC«^*H«©lif^©G^, 

b t±t&gHjg i ©»h/u&ie*mi#«ic * »; bfrzmmm 1 a* 

[»^^ 1 0 ] italBfl 2 ©»W/UliE«3a#««i«, fulfill 4 /\°# - > KM 

*soif«<z>#MtJcBBu ^©a^G^^tfrfB^am^G^a^jt^^ 

ft i: ^(cfafaGM#?:^iEi-^ r i: ^i:t5f#« 1 0 ic|B« 

Y=0.299XR(x' ,y' )+0.587XG(x' ,y' )+0. 114XB(x' ,y* ) 

C b =-0.169XR(x' ,y' )-0.33lXG(x' ,y')+0.5XB(x' ,y* ) 

C r =0.5XR(x' ,y' )-0.419XG(x* ,y' )-0.081 XB(x' ,y' ) 

YG = Y XG(x,y)/G(x' ,y' ) 

r = YG+1.402X C r 

g' =YG-0.344XC b-0.714XC r 

fe«u Yizmmm&wmcDnmm, R(x\y), G(x', y *), b(x- , y ')i$mm 

Mi©R, G, B^#, G(x,y)ti||4 A* - >JC«*SW«©W3li0>Gte#, 
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m&m i 4 ] MiEm i <Dmm/miEMm^mt>\ mmm i ^ * - > izm 
■t zmmv&'mmizmis. j t<Dmm<DGm j $&£&Rm j %izm^^Tm*>nz>m 

Y =0.299XR(x' ,y' )+0.587XG(x' ,y' )+0.114XB(x' ,y* ) 
C b =-0.169XR(x' ,y' )-0.331XG(x' ,y' )+0.5XB(x' ,y' ) 
C r = 0.5XR(x* ,y' )-0.419XG(x* ,y' )-0. 081 X B(x' ,y') 
YG = Y X 

(0.587XG(x,y)+0.299XR(x,y))/(0.587XG(x' ,y' )+0.299X R(x' ,y')) 
g' = YG-0.344XC b-0.714XC r 
b = YG+1.772XC b 

££u y i$mmumm<Dmmm. R(x',y'), G(x-, y '), b(x* ,y')\tmmm 
wmmaR, g, b«#, G(x,y)\zmix*->Km-t&w&<Dwm<DGm^ 
bizmmmi (Dmrn/BJEmm^mzx. »j#»e»*i*isr8ami A#->tc«-r & 

l ©#M^Buf3^OT^©Gf^#i3J:t^ , BM#^c«^v^T#^tlem2(Z)#M 

ta * £ ii ^ & iz mm g z z. t * mm t -t & m&m 1 izm 
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(DmmmmmUo 

Y=0.299XR(x' ,y* )+0.587XG(x* ,y* )+0.114XB(x' ,y' ) 
C b = -0.169XR(x* ,y* )-0.33lXG(x' ,y' )+0.5XB(x* ,y' ) 
C r =0.5XR(x' ,y' )-0.419XG(x' ,y' )-0.081 XB(x' ,y' ) 
YG = Y X 

(0.587XG(x,y)+0.114XB(x,y))/(0.587XG(x' ,y' )+0.114XB(x* ,y* )) 

r = YG+1.402XC r 

g' = YG-0.344X C b-0.714X C r 

fceu Yimmm&mmammm. r(x j c(x', y '), b(x' 

r immm 2 <Dmm/miE%m^mz & y mmm 4 - y\zmt s 

[•*«i8] vhu vxwiizmmztife&mmizis^T. gytwizmm 
zft&m^ftmzttmht=.&mn&&!&zsnzmmm*£. 

iz j: o t « e> ti gtfiH^f *miE-?z> miEXM^m. £ 

ttm%.z>z.£*mm£-tz> mmmmmmo 

[000 1 ] 
»tc«w&n*iB#*tiar«*K:wr-6. 

[0 0 0 2] 
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(R) , W-y (G) i3«fctf7;i<- (B) (D&ii^ 

[0 0 0 3] 

ig&it^ e> mi? $ ti fcMns-jf- £ * © ± * m v \ & j: y =fo^w«© # ^ -mm 

[0 0 0 4] 
[0 0 0 5] 

^7^-7>r;i/^«, 7K¥*i^Jcu^K (R) £^y-> (g) ©^7^-7^;i/ 
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^±izGm^a t &m-t2>m2Az-y£ > &TizGm-%rf&m~tz>m3^&-y 

GMm&m^miz. mi&£z$m4A*-yizm-tz>mm(D&mmizmL, mm 

^2i3j:t>*H3 js*-yizm-tz>mm<z>&mmizML. mm-t&mm 
<DR&£x$Bm^zmmLrR£>j:z$Bm^ m i comm/miEmm^ 
miz. mi rtz-yizm-tzmmng-wmizmL. mm-tz>wm<D*frt>mmm 

t, Bm j %zmmiz£v&&>z>ii}i%iz, Gmmmm^m.iz^^^.^^nr^Gm 
^z&iE-tz. mzomm/feiEMm^mz. m4 rt*-y\zm-tz>wmv>&m 

©USttfeiffCb, CrfCSo'VM:, Rm^ZffimiZ£Vj£tbZ>£.£&iZ 

, Gffim&m^mz ft f-Gm^z&iE-tZo 

[0 0 0 6] 

Gmm&m^mizte^T, mm^z>mm\zm2&&-o>m3rt*-y\zm-tz>w 
miz^tfrz. R/Bffim&m^miz&^T. mm^zmmizmi &£t$m4 a 
^-xcM-r^iif^tc^^ti^ mi (Dwm/msEf&m^m&^Tfmz&ffim/ 
miE®tm^mz&^x, mm-tz>mmizm2 te^vms ^z-yizm-s-zmmiz 

[0 0 0 7] 

m i <Dmm/&iEw i m^®.i3 <t nm 2 (Dmm/mfcwm^mz. n^v<\z. 
mmtzmmiz&vzGm^cDmitm^x. mmmt>m^js.^mmm^mm-t 
s D m^Mm<D^\^mm^m\z ^ot^&j:? t Lx^z>wmv>&&\^ziS: 

[0 0 0 8] 

n 1 <Dmm/i&jEmm^mz. mi ^z-yizmtzmmoy&mmizmL, & 
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M^Cb, CrMIMii^Cb, C r iZ^L^ZUfeLT. Bfg# 

ttbizGm^z&iELx&£^ a mmizm 2 <Dm$/miEym^mt 

fiii^Cb, C r lC^L^£:<K5tLT, R^# &C Gf§# £^IE 

[ 0 0 0 s 9 ] 

tfeiffCb, Cr£ffiV^. BfB#£]£#>£ £ £ % fC G## Sr^lE bT % £ 

Y=0.299XR(x' ,y' )+0.587XG(x' ,y' )+0. 114XB(x' ,y' ) 

C b =-0.169XR(x' ,y* )-0.331XG(x* ,y' )+0.5XB(x' ,y ) 

C r =0.5XR(x' ,y' )-0.419XG(x' ,y' )-0.081XB(x* ,y' ) 

YG = YXG(x,y)/G(x' ,y' ) 

g* =YG-0.344XC b-0.714XC r 

b = YG+1.772XC b 

fc£u Yitmmmmoymmm. R(*\y'), ccx-,/), b(x' , y ')itmummcD 
r, g, Bif, G(x,y)itmi^*-yizm-?z>mmcDmm<DGm^. bitmi 
v>m$/fe^E$m^mz& v&&?>nz>m 1 ^z-yizm-tzmmcoBm^. s 
' ii#iE$tifeGM#-efeSo 

[0 0 10] 

comma Gt# ^ iMifflGf^ t ffl^^siiici b t t&iEmmm 

tfiii^C r fcfflVMT, R##£:£&£h£%{CGf§#$:{£lEbT : fc; <fcV^ Zl 
=fo{CGM#?:^iE-rs 0 

Y=0.299XR(x' ,y' )+0.587XG(x' ,y' )+0.114XB(x' ,y' ) 
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C b =-0.169XR(x' ,y* )-0.331XG(x* ,y' )+0.5XB(x' ,y' ) 

C r =0.5XR(x' ,y' )-0.419XG(x' ,y* )-0.081 X B(x' ,y*) 

YG = YXG(x,y)/G(x* ,y' ) 

r = YG+1.402XC r 

g' = YG-0.344XC b-0.714XC r 

fc£u YitmvLwm&nmm. r(*' ,/), G(x\ y '), b(x* ,y')im®mm<D 
r, g, b^, G(x,y)&m4rt#-yKm*&mm<?>nm<DGm^ r&mz 

g' te^lE£*l£G 
[0011] 

jE&m^mit, m&?2>mmK33V2>Gm^te£&Bm^<Dmzm^T, mmm 

[0 0 12] 

l ©M/^lBM^aw:, » l A*->tcM"TSllf«l©#Hf3liK:g5L, -£ 
<01if3R(Z)G^#fe.J:tJ f R##fcaS^v^T#e»tiS^l ®#Mi:HHlfi©Gf 

oTB-fg#£:£«>£ tilbiZGrn-^ZmJE-tZ. 
Y=0.299XR(x' ,y' )+0.587XG(x' ,y' )+0. 114XB(x' ,y' ) 
C b =-0.169XR(x' ,y' )-0.331XG(x' ,y* )+0.5XB(x' ,y' ) 
C r =0.5XR(x' ,y' )-0.419XG(x' ,y' )-0.081XB(x' ,y' ) 
YG = Y X 

(0.587XG(x,y)+0.299XR(x,y))/(0.587XG(x' ,y' )+0.299XR(x' ,y')) 
g' = YG-0.344XC b-0.714XC r 
b = YG+1.772XC b 

fc£u Yitmismmonmm. G(x\ y *), b& ,y')\zm®mm<D 
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[0013] 

^ i: # b # # { c s o v a t m ti £ 'k* 2 © # m £ <d it m & m mot i c $ & t # 

fe#EiE«Sllfcfe^m# C r RfB# £:£#>3 £ Z. % IC Gf# Z&IE b 

T*>«fc^. H2©ffiFS/^iE^ ! S#©tiMA«Tia^:iC^oTR## 

£ * s i: i: =fo tc g £ #eiE-r s . 

Y=0.299XR(x' ,y' )+0.587XG(x' ,y* )+0. 114XB(x' ,y' ) 
C b =-0.169XR(x' ,y* )-0.331XG(x' ,y' )+0.5XB(x' ,y* ) 
C r =0.5XR(x' ,y' )-0.419XG(x' ,y' )-0.08lXB(x* ,y' ) 
YG = YX 

(0.587XG(x,y)+0.114XB(x,y))/(0.587XG(x' ,y' )+0. 114X B(x' ,y' )) 

r = YG+1.402XC r 

g' = YG-0.344XC b-0.714XC r 

fc£U YttlKIiOiISi, R(x*,y'), G(x\y'), B(x' ,y' ) \tm&MM<D 
R, G, Bm^. G(x,y)^4 A^->lcM-r<5H#©Wm©Gfg#, r ttH 2 

g' l±^iE$tlfcG^#T*feSo 
[0014] 



1 o 
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[0015] 
[0016] 

M&UyXl 1 (D&JjlZteMmm^'T'&ZCCD l 2^I2|g$tl, CCD 1 2 
JcoTf^tlfei^SffiMt^CCD 1 2©g^®{C^$4x, CCD 1 2 

ittiiccDi 2frt>m&mzn, a/d^si#§i 4k:^t^#;ws-5hc 

[0017] 

®Jiif§-5§-«ll!#*^y 1 6^?>^^m$tl, rtZ-yWtfemi 7CAA$*lS 

mm^^mmm^co^^^mm^n. mi, mz, m3&&zfm4^&->iz 
hA^y^mmmmi 5», A/Dffli4©titi^<, fitrarasu 1 8 

[0 0 18] 

-So #5>-:7^ l 3 tt, ^-»iJlc^oTSeS$*i£ l/y K (R) , 7 

v-y (g) ts&Tf-ffr- (b) (D%^-74 frzmmfrbmmztiZo -r&fc 

$10?!I13ai:, ^©H 1 <DW 1 3 a <Z>_fcTflUCR£U tK¥#|bJJC G £ B CD 

11 ffit#2 0 0 1 - 3 0 9 2 6 0 1 
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*7-7-f jv#mm&&mzm&&2<DF}i 3 b nfrt>Mf&2n, ccd 1 21? 

[0019] 

#M3it#gBg£ft£2 x 2tf)ISiiv hU ^XMl {CE®$tl-5 0 

17T*tt> CCD12(aot^n^R, G, Bfe-^frfc, I*?K^X 

f2;^->i:, £TCG###&gii-£m3/\°#->£: > £TtcB###&g 

■r & 0 4 a * - > t iz * *i f^xi & ® $ at 3 *i s o 
[0020] 

1) tc^oT, 1 o©iSt$:Mt5^t(Z)ilif f A^M^tiS. 
! (x%2) && ! (y%2) (1) 

fcfc»355 (l) icfcv^, r x j £ r yJ t£®#(D;£re£M,&i:-3-<g>#tJ^«£: 
#©jffi«tt(i,o)-c*s. (l) icfcv^T, r ij tijiigg, ro /o 

ft<5„ 

[0 0 2 1] 

mmz. mzAz-y, ^%-y&&x$m± (2) , 

(3) 

£J:t>* (4) (C^oTft&ffi^ft^o 

(x%2) && ! (y%2) (2) 
! (x%2) && (y%2) (3) 
(x%2) && (y%2) (4) 
[0 0 2 2] 



1 2 
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m2<Dmmy / BiEmmjv~^y (in 9) t^ffsns. in^c^^-f^ 

,y)"e^>-2>„ 

[0 0 2 3] 

[0 0 2 4] 

G(x, y +i) £<Dm<z>mttm£ y %>/h3v*j&^##«j£3;n,5 0 Mfmrnommtfite 

W3R«R(2,2)T?&»J, XT-yfl 0 l-Cte|G(l f 2)-G(3,2)|#|G(2,l)-G(2,3)| «fc 
[0 0 2 5] 

H 2 -g-*tlSo 
[0 0 2 6] 
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3b/bZ<&^}iWf£tSftr-£g. ^t-v 0 3 leaser, ±Ticms-rsiifm 

f#t*SG(x,y-l) fcG(x f ytl)©«iDW*iC, ^I^ffl g £. & 

tis. xf^^i o 2 i o 3 ©Hfric «fc y, G|sr^Sl;i/-^>ii^T't 

5. 

[0 0 2 7] 

#IffiJ5K:|»U £#£itfJtT(C|^ir£4o<Z>G#^lC^T, M©/hSV^^ 
H4 A^->lcM^eW#©^T(Z)®^lC^LTGffira^S;i/--^>^||fT$tl 
[0 0 2 8] 

[0 0 2 9] 

*I^Bi7h'J^^Ml (02) 0*±©Gf^&5fet, 0 

*)^Sl3 A^->JC-^*n, Ii7h'J^XMl (02) 0£T©Gj|fT?ft5 
Xf«y^2 0 3^f$n5„ 
[0 0 3 0] 

So 3^##W3S©JLTlc9l$g-r SMif^ («' 4 71 T'&£B(x, 
y-l)i:B(x,y+l)(Z)^II^^*f^Wm©B^b £ LT^fe^tl^o 
[0 0 3 1 ] 

£0 7?fcSR(x,y-l)ilR(x,y+l)©ffian^^*f*lif3R©R##r £ 0T*«b?>4x 
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[0 0 3 2] 

^f«y^2 0 2 ££:&2 0 3©^flCj; U R/ B TOM^l/-^ > li^Tt-^ 
„ 3© j:e»iCR/B|iTOSl;i/-^>"e{i, 3g2 £J:t>*ffl3 A#->ICM^3® 

±mmic&vz>Gm^tf&&)bti. tr^z^^xfms^^-yizm-t^mm^ 

[0 0 3 3] 

0 <fc^EI8 tt v mi A°^->lcM^SiS^©#®^iC||LTBM#S:*«b 
-Shii^ic, GiTO3;i/-f> (®4) JCJ: U^*b^ti^GM#S:^iE-r^m 
l<Dffim/i£sEMM)V-^y(D7U-^v- bX*&Z> a 
[0 0 3 4] 

^f-y^3 0 it'll ftMmm(D&mizmm-tz>~mma>Gm^x&z>G(x-i,y) 
£ttmmm<DGm^x&zG(x, y ) £<Dme>mttmt>\ Mmmm<D^mizmm^^ 
mm<DGm^x&zG(x+i,y) £Mmmm(DGm^x&£G(x,y) £<Dm<nmttm£ 

(DmmcDGm^fimmmm&Gm^iz^^mzm^&fr^frmmznz. aw 
<Dmm<DGm^tfftMmmaGm^iz£ v x^v73 0 ziz&^x. 

(DGfg-^-fC^ UifiVN, &£W£^bV^£, xt- y rf 3 0 3 tcjs v\t, r?^*- 
[0 0 3 5] 

x^v7 3 0 4tit ftMmm(D±mizmw:-?z>mm<DGm^x&z>G(x,y-i) 
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m-%tfttmwm<z>Gm-%K& v&^n^. 3 o sic^t, 

W &£VUi^bV^£, J*^*y :/3 0 6 }Cfc^T. A 9 * - # q # 1 IC5£#> 
[0 0 3 6] 

mmm<n&m<Dmm<DGm^-tf&W(D-mm<z>Gm j %& ^ ^MMmm^Gm^^ 

G##fCjgV%il#, 7\°^^-^p, q lit=folC- 1 -e»y, G(x-l,y)£G(x,y)£: 
© iHfi^f ffi tf, G (x , y-1) h G (x , y) h <D m. V>mft fit <fc U % /J\ $ V \ $ 
£«©Gte####Mig©G^fc:j: Ua£v%fc£, *t=- -y 3 0 8 &Cfc 

##US3R©GM#lCJ: »Ja!lV^ 'S>SV^i^LV*££, X^^/^3 0 9 (C^SVNT/^ 
^*-#s#2X q-r?5ct)^)- 2 IC^^^tl^o 
[0 0 3 7] 

a°^*-#p, q#£tilC 1 p, q^-etl-rtl-1, 

A^*-#p, q^^-tl-Ttll, - 1 -e&Sfc^fcHfifclCLT* 
f>^3 0 7, 3 0 8 *fckfc3 0 9*^ff 3*1*. 3© J: 3 IC ITI 1 
0iE«iS;i/-f>T*tt, 2«fcliifi(iCDGfr*lcWU H2 ^it>*^3 ;^->t:J| 

■tsm^fci^ns, »g?i"sa3g©G^#<z)fli^«ifsn, ^flHcRg-rsH 

jWRfciEtftUi/^*-* s (i 1 iC, ±flgjC»&^sm*©Gte##*fcj£tf;tl 
s tt- 2tC, TWtC|»ig , rSliffS!l<OGM#^* : fca£^*l«^9^- 
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[0 0 3 8] 
[0 0 3 9] 

^f^^3 11*^Stl, MM^©R, G, BffefeSR(x-l, 
y),G(x-l,y),B(x-l,y)&ffiV\T^MY. MifCb, C r £ J: WiE«ffi 

[0 0 4 0] 

^MY, filffCb, C r fcit^IEM^YG&^tl^tl ( 5 ) ^ ( 



6) (7) (8) ^:iC^oT^^4x^ 0 

Y=0.299XR(x-l,y)+0.587XG(x-l,y)+0.114XB(x-l,y) (5) 

C b =-0.169XR(x-l,y)-0.33lXG(x-l,y)+0.5XB(x-l,y) (6) 

C r =0.5XR(x-l,y)-0.419XG(x-l,y)-0.081XB(x-l,y) (7) 

YG = YXG(x,y)/G(x-l,y) (8) 
[0 0 4 1] 



(5) 55, (6) ^fej:t>* (7) ^^£5fe£:£lJT*&£o fiEgSiYGlt ( 
[0 0 4 2] 

*^y:/3 1 2tH M^Hfm^GM-^^ (9) ^JC^oT^^tl, 

tifccm^g' *^^^ti€>o ifc^fBi©Bf#^ (io) ^zfe^xmn 

g' = YG-0.344XC b -0.714XC r (9) 
b = YG+1.772XC b (10) 
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[0 0 4 3] 

(10) mt, fiiffCb, C r Sr-eti-rtiC r =-(R-Y) X0.5/(l 
-0.299), Cb = (B-Y) X 0.5/ (1-0. 114) fcjgjg U 3*1 £ tf>5t^:££»? 

s £ £ % ic»?aMg y ©ftfc y KHgiEffSH y g & ffl & r £ fc «t 0 t m *x £ 

□ (9) 3&g^Y&Y=0.299XR+0.587XG+0.114XB£j£^U 
S;ilMi#Cb, C r<Dmm&: £*&&•?&£ £*jlzmmUY(Dtt£>t)lZBiE 

mmuYGzm^2>z£iz&^xm%n&a 

[0 0 4 4] 

ffCb, CrlzH£L^£UfeL. *fe|iE»i«YGSjlt*l*(!DlIiilI 

tit, ftmmm&Bm^zffimz&v&tb^ tr^Gm^^miELx^^ a 

[0 0 4 5] 

^r«y^3 l oic&^T/^*-* s l T*li&v^¥!l5£$;ft££:£, xf 

wm<n&wizmm?zwmx&zfr^fri$m&zftz>o >^*-% s ^lt-fes 

£%. Ts^VZfZ 1 4fl"gffS*U $t£(®#ft<Z)R, G, B>fg#£MV^M'filY 
[0 0 4 6] 

filffCb, C r feitff iE^IffiYG(i-eilf tl (5 a) 
■(6a)S, (7 a) ^fcitf (8 a) :£&Cfi£o TMIf£ *l3o 
Y = 0 . 299 X R (x+1 , y) +0 . 587 X G (x+1 , y) +0 . 1 14 X B (x+1 , y) (5 a) 

C b =-0.169XR(x+l,y)-0.33lXG(x+l,y)+0.5XB(x+l,y) (6 a) 

C r =0.5XR(x+l,y)-0.419XG(x+l,y)-0.081XB(x+l,y) (7 a) 

YG = YXG(x,y)/G(x+l,y) (8 a) 

[0 0 4 7] 

ik^xTsT-yzfs 1 2*^ffsns. ttmmm&Gm^rifi o) & 

# (10) ^lC^oTiR3¥S*l, *traStlfeB^g#b*«#«)P>tlS. 3tllC«fc»J 
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[0 0 4 8] 

TsT-vl 3 1 3 IC^TA^*-* s ifi 1 -ViZte^HWfeZnrciLg. ttv 
^3 1 5aI^, s 2 T?&a*^fr#¥!fj£<**U ^^If^AW^ 

W3ll©±ffllC|»S , rsiB5RT?**^. : g*^¥!lJ£StlS. A'^*-* s 2T& 

Y, MffCb, C rfei^iEJWiKltYG *l So 
[0 0 4 9] 

mmnY, Mi^cb, c r &&vH&jEnmmYG\,z*ti?n (5 b) ^, 

(6 b) (7 b) ^^j:^ (8 b) ^tC^oTM^^tvSo 

Y=0.299XR(x,y-l)+0.587XG(x,y-l)+0.114XB(x,y-l) (5 b) 

C b = -0.169XR(x,y-l)-0.331XG(x,y-l)+0.5XB(x,y-l) (6 b) 
C r =0.5XR(x,y-l)-0.419XG(X,y-l)-0.081XB(x,y-l) (7 b) 

YG = Y XG(x,y)/G(x,y-l) (8 b) 

[0 0 5 0] 

7£V>T% Xf^3 11, 3 1 4<Dm&Hmm^ ^f>y^3 1 2^f$tl 
, Mli©Gff^ (9) ^tCfl£oT^iE3*l, tfcTOi©Bff^ (1 
0) ^iC^oTMWSti, Hi ©MW/^iE^gi^-^^^Ti-So 
[0 0 5 1] 

1 5{C£^-On 0 ^*-# s 2 T'lifcV 1 * tfltS tlfc £ 

«Y, Mf^Cb, Crfei^fOTfYG^ftbnS. 
[0 0 5 2] 

3!iSffiY, Mi^Cb, C r J3«kWiE0S'fitYGli^tl^ f tl (5c)S, 
(6 c) 5$, (7 c) (8 c) ^C&oTlt3f£*l£o 

Y = 0.299X R(x,y+1) +0.587 X G(x,y+l)+0. 114 X B(x,y+1) (5 c) 

C b =-0.169XR(x,y+l)-0.331XG(x,y+l)+0.5XB(x,y+l> (6 c) 
C r =0.5XR(x,y+l)-0/419XG(x,y+l)-0.081XB(x,y+l) (7c) 
YG = YXG(x,y)/G(x,y+l) (8 c) 
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[0 0 5 3] 

1X^T% ^f'^3 11v 3 14, 3 1 6(Dm^t.mmz. ^f>y^3 12tf 

do) mz'&^TmwtEti, mi&mm/miE&mji-^y&mT-tz,, 

[0 0 5 4] 

n i (Dwm/'miEMmji-ryiz. m i -yizm^zmmo^xommiz 
mLTMfizn&o Gmmmmjv-^y (eh) , RXBrnmrnm^-^y m 
5) feitFui <Dmm/BiEmmft-^y miAxfrns) ^TLfcB^&tcfc 

V>T, ^1, 3|2;J3J:t>lg3 A#->lcMt-£®llUC|»LT, R, G, Bfg## 
^sb^JiTiSU, ^4/\°^->'{cMt'^liI^{Cj3^^Rm#«^^^$tlTVN 

[0 0 5 5] 

H4/\°^->(Z)®^©R##tt, H2<DMW/'^iE^ ; gi;i/-^>lCj: Ujfc&k 
*l£„ ^fe^2©ffiK/'#iE^;i/-^>T'«> G«w^a;i/-^> (04) fC 
<fc U^*6tl7^GM#^#iE$tl-5c mQit&2(Dffim/&lE® i m)V-?-y(D'7 

u~^^-b(D^m^^mLx^^ 0 ^m2(Dmmymmmmjv-^y(Dm 

[0 0 5 6] 

^f>V^4 10, 4 13, 4 1 5<Z)#l3SfWl£*^y ^3 10, 3 13,31 
5 (g|8) £mVX*%>2> 0 7.7-V?± 11, 4 14, 4 16, 4 1 7©^!^ 
l*XrVZf3 1 1, 3 14, 3 16, 3 17fcHClf*S. 
[0 0 5 7] 

*^y:/4 l 2t'it *fii®iiitf)R{§-5§-# (n) ^cfi£oT*SIS£*i, ISIS 

^nfeRM-^r^^ib^ti^o M^mmnGm^-tf d 2) ^ct^-ciiif^ti 

r =YG+1.402XC r (11) 
g' = YG-0.344XC b -0.714XC r (12) 
[0 0 5 8] 
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mzowm/feiEmmji-ryiz. mi A9-y\zm-*2>mm.<b-£x<z>mmiz 

[0 0 5 9] 
[0 0 6 0] 

t>*08) zmzaffim/BiEMmji-^y (09) tc^-c, mmmmizMLx 
Tfi&fflu ffimt&mzn^T^z. z.&mmt&mizis^T. z^(Dwm\z&\riz> 

o x xmmmm izzn « , s^®^ iz & w £ & tc £ & «^ st'srtTOs 

o 

[0 0 6 1 ] 

~ (12) ^icfleoTtestiscDT?, *f^w^©^v%^MHicfig , r-s®m 

[0 0 6 2] 

®i ofecfc^Eii i z^mi,xm2mMj&Mzmm-tz>o hio«, $2©i 
ra/^iE^a^-^xotj^as^sr^L, Hint m2<Dmm/&JE®>m)v- 

?-y<Dffi¥Bft$:mlsX\^2> 0 Z&WMDmmzm 1 ^^lK£imCT&£©T** x 
[0 0 6 3] 

fcttSfl^fit^ifcEtilLT, ^5*S (13) #/£&^Sj^fr;tf£J5£3*i&. 
I 0.587X (G(x-l,y)-G(x,y))+0.299X (R(x-1 ,y)-R(x,y)) |< 



2 1 
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| 0.587X (G(x+l,y)-G(x,y))+0.299X (R(x+l,y)-R(x,y)) | (13) 

*m#; (13) tfnx*&&££. ?&fr%&m<nmm<DmmmtfMmmm<Dmm 

ti*. r*Uc*fU (13) -T^t)*>*{R!I©iifm©5lf^ 

x. p# i \zfe®>t>nz> a 

[0 0 64] 

&w&mmwv>imi.£.hT, (14) jm&^s^w^tfwjtstis. 

I 0.587X (G(x,y-1)-G(x,y))+0.299X (R(x,y-1)-R(x,y) ) |< 

I 0.587X (G(x,y+1)-G(x,y))+0.299X (R(x,y+1)-R(x,y) ) | (14) 

yf^m^ (14) #ict*&<5£:^ ?&t>%±M<z>wm<Dnmm&ft&.wm<Dnm 

te©telC«fc *Jj£V^£, 7f'y^ 5 0 5 (CfeVAT, qA^- 1 tCjg&P, 

*i«o 3*UC*fU (14) mfeSfct, -r«;*)^T{lf©W^(D5!f^ 

ffi^«tH3R©«SffllCJ:yj£v^, ^SWi^LV^S, 7 5 0 6 

[0 0 6 5] 

I 0.587X (G(x+p,y)-G(x,y))+0.299X (R(x+p,y)-R(x,y) ) |< 

I 0.587X (G(x,y+q)-G(x,y))+0.299X (R(x,y+q)-R(x,y)) I (15) 

a°^*-#p, q^ii=foic- i -e&y, (i 5) ifiM"e3b&£&. £ 

V>T^9^-* s^p-tftte-b- 1 tC3t«be>4xS. ititCfcfU ^fS (15) 
&£V^i^L^£:£, 0 9 IC& * - # s #2 X qfftt)^- 

2{C^ib?>n-£>c 

[0 0 6 6] 
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1T*&5££, A7^-^p, q^^tl^tll, - 1 T»&££££;|§P8tlCl,T;* 
f9^5 0 7, 5 0 8tttt5 0 9^?StlS. ZIGD <fc o \Z LTH> 1 ©Hfl/ 

l (c. *<W^»ig^*liSi3R©»S#^*%fiWti«^9^~* s tti ic, iiffifffc 

[0 0 6 7] 

, G, B##&ffi-V*TW£teY, 6if#Cb, C r £ i«»SfY G««# 

&;J3teIE«flMBYGti:, ^®^i:^^6^®*©G^^i:RM#$:Mv^T. ( 
1 6) sUC&oT^&'d^o ^©ffi^^lC-DVATli, »lM5*^«ifcWCTf* 
S. 

Y G = Y X 

(0.587XG(x,y)+0.299XR(x,y))/(0.587XG(x' ,y' )+0.299X R(x' ,y* )) 

(16) 

fc£U G(x' ,y')li^M^©G##, R(x* , y* ) li^&Wilitf) 
[0 0 6 8] 

SMfciB*© £<W£ J: £ ®iH £ *f Swat »c £ 3 J^Mffi© jt«€ i: L 

T, (1 7) ^fitS^^Stl*. 

| 0.587X (G(x-l,y)-G(x,y))+0.144X (B(x-l,y)-B(x,y))|< 
I 0.587X (G(x+l,y)-G(x,y))+0.144X (B(x+l,y)-B(x,y))| (1 7) 

(17) ^It^SilgH Xf^6 0 2 fC£v>TAr7*-# P#- 1 
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tC5£#>e>*l, (17) ATO^^tH >y^6 0 3 (Cfe^TA7^ 

p # 1 ICjtfc&JX*. 

[0 0 6 9] 

jstf&mmmo&mnLx, (is) Tb^st-r^^^^w^^^^o 

| 0.587X (G(x,y-1)-G(x,y))+0.144X (B(x,y-1)-B(x,y) ) |< 
| 0.587X (G(x,y+1)-G(x,y))+0.144X (B(x,y+1)-B(x,y)) | (1 8) 

yftgH (18) tfn-e2bZ>£.£&. 0 5 IC£VNTA^* q#- 1 

lC5£&e>*U (1 8) ^ftTf^Sa^tt, ^ 6 0 6 (CfcVMTA^* 

-* q# l {c^«b^ti-6c 
[0 0 7 0] 

rti^.JcBIS-rsiBlRi:, *hfcW3Ri:lc|»U (19) K^oTiBgSffitf 

1 0.587X (G(x+p,y)-G(x,y))+0.144X (B(x+p,y)-B(x,y)) |< 

| 0.587X (G(x,y+q)-G(x,y))+0. 144X (B(x,y+q)-B(x,y)) | (19) . 

a°^*-# p, qtffcfc'ic- n*»y, fro^S; (19) #£Ct?&5£#, £ 
V^T/^*-* s tfp-f 1 JC^«>e>*lSo 3*UC*fU (19) 

&£W*^LV^g, ^fyy e 0 9 IC^T/^*-* s #2 X q-f&;b*>- 

2 &C)£#>ib*l£ 0 

[0 0 7 1] 

A^*-#P, q^tt)iClT^l.ht> q#*ft-£*l- 1, 

IT'feStt, q#-e*l^tll, -lt'feSfc^tiHiClt^ 

f»;^6 0 7, 6 0 8 *fc&6 0 9 tfgfcffSftS. 3 © J: 3 {C L 2 COffi^/ 
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mm? zmmoinmmmb&vnix/^ * - * s»-2tc, rmizmm-tzw 

[0 0 7 2] 

G, B^$:ffi^^T®SIY, Mf b, C r J:t)?f iETOYGjfj^i?) 

c ^fc^IE^MYGJi, *f^M^i:^OT^©Gm#i:B##$:fflVAT, (2 
0) ^JC^oT^*e>tlS„ 
Y G = Y X 

(0.587XG(x,y)+0.114XB(x,y))/(0.587XG(x ,y* )+0.114XB(x' ,y' )) 

(2 0) 

fc£U G(x' ,y')iiIffii©G^ B(x',y')aiW©Bffl:^t 0 
[0 0 7 3] 

2<Dmm/mTE$m)\s-^y (HID fcfcvyT, SSi^ltGi^feitfR 

Lfe^m, SMCfit^fii:^^, il|»lJ:'Jt)M'>^t 

[0074] 
[5§B^CD^] 

[01] 
[02] 
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[03] 
[04] 
[05] 
[0 6] 

Gmmmm)i-*y£.R/Bmr*$mm)v-^ytfmftzftf=.z£iz£^T#tb 

[0 7] 

£li <DMm/&iEmmji-^y<z> 7n-ft- h©fuW#-e&£„ 

[08] 
[09] 

^ 2 ©fit m/i&JEmmji -f>07n-ff-h ©^¥§is#t* & „ 

[010] 

[011] 

^ 2 m m^miz & w s ^ 2 ©*i m/BJEmmK - ^ > © 7 n - ^ -y - h © 

1 2 mmm^ 

13 # ^ - 7 -r ;i/ # 
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[03] 



R (0, 0) 


GC1.0) 


R(2, 0) 


G (3, 0) 


R (4, 0) 




G(0, 1) 


B(1.1) 


QC2.1) 


B(3,1) 


6(4.1) 




R (0, 2) 


G(1, 2) 


R(2, 2) 


G (3, 2) 


R (4, 2) 




G (0, 3) 


B0.3) 


G (2, 3) 


B (3, 3) 


G (4. 3) 




R (0, 4) 


GO, 4) 


RC2. 4) 


G (3, 4) 


R (4. 4) 

















[04] 



(GWH&mji,— ¥57) 
A 101 

|G(x-1,y)-G(x+1,y)| \" 
< |G (x. y-1) -G (x. y+1)l ? /W 



Yes 



102 



g = 



60Ky)+G(x+1,y) 



103 

_i_ 



G(x,y-1)+G(x,y+1) 
g 2 



C END ) 
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[05] 



201 
VNo 



Yes 



202 

\ 



= R(x-1,y)+R(x+1,y) 
2 

_ B(x, y-1)+B(x, y+1) 



203 



r 
b 



R(x,y-1)+R(x,y+1) 
2 

B(x-1,y)+B(x + 1,y) 
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[06] 



R (0, 0) 
g 


6(1.0) 

MP U 

r, b 


R (2. 0) 
g 


G(3.0) 
r, b 


R (4. 0) 
g 




G(0, 1) 
r, b 


B(1.1) 
g 


G(2. 1) 
r. b 


B(3.1) 
g 


6(4.1) 
r, b 




R(0, 2) 
g 


GO, 2) 
r.b 


R (2. 2) 
g 


G (3, 2) 
r.b 


R(4.2) 
g 




G (0. 3) 
r.b 


BC1.3) 
g 


G (2. 3) 
r.b 


B(3. 3) 
g 


G (4. 3) 
r.b 




R (0. 4) 
g 


GO. 4) 
r.b 


R (2. 4) 
g 


G (3. 4) 
r.b 


R (4. 4) 
g 
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[0 7 J 



/ IG(x-1.y)-G(x, y)l V-301 



|G(x,y-1)-G(x, y)| 



IG(x+p. y) -G(x. y)| 



k <|6(x+1.y)-6(x,y)l? /No 


f 




Yes 


p = -1 -302 p = 1 








s 





303 



304 



k <|G(x.y+1)-G(x. y)|? /No 






Yes 


q = -1 -305 q = 1 




<= — 




t 



306 



307 



k <IG(x.y+q)-G(x.y)|? /No 






Yes 

r \ 


s = p —308 s = 2xq 


Ci 


«e 




i 

1 
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